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AMENDMENTS TO THE CLAIMS 

This listing of claims will replace all prior versions, and listings, of claims in the application: 

Listing of Claims: 

1. (Currently Amended) An intermediate precursor composition for use in 
manufacturing a supported catalyst having a controlled coordination structure, comprising: 

a plurality of catalyst atoms comprising at least one member selected from the 
group comprising noble metals, rare earth metals, and transition metals, and optionally 
one or more non-metals; and 

a control agent comprising a plurality of complexing molecules selected from the 
group comprising polymers, oligomers, and organic compounds, each complexing 
molecule having a plurality of functional groups disposed along a backbone for 
complexing the catalyst atoms to the complexing molecules, 

at least about 50% of the complexing molecules being straight-chained 

molecules that include at least four functional groups per molecule, and at least a 

portion of the complexing molecules forming a catalyst complex between the 

catalyst atoms and the complexing molecules, 

wherein the catalyst complex, after being applied to a support, forms hei^g 

G apable of forming a supported reactive catalyst comprising a support and a 

plurality of reactive catalyst particles formed from the catalyst complex* 

wherein the complexintr molecules and catalyst atoms interact dispersed 

en-the-supf»eri in such a way that a preponderance of catalyst atoms on an upper 

surface of su pport^ reactive catalyst particles formed from the catalyst complex 

will have a nearest neighbor coordination number of 2. 

2. (Original) An intermediate precursor composition as defined in claim 1, wherein 
at least a portion of the catalyst atoms comprise at least one noble metal selected from the group 
comprising palladium, platinum, iridium, gold, osmium, ruthenium, rhodium, and rhenium. 

3. (Original) An intermediate precursor composition as defined in claim 1, wherein 
at least a portion of the catalyst atoms comprise at least one transition metal. 
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4. (Original) An intermediate precursor composition as defined in claim 3, wherein 
the transition metal comprises at least one member selected from the group comprising 
chromium, manganese, iron, cobalt, nickel, copper, zirconium, tin, zinc, tungsten, titanium, 
molybdenum, and vanadium. 

5. (Original) An intermediate precursor composition as defined in claim 1, wherein 
at least a portion of the catalyst atoms comprise at least one rare earth mcta], 

6. (Original) An intermediate precursor composition as defined in claim 5, wherein 
the rare earth metal comprises at least one member selected from the group comprising 
lanthanum and cerium. 

7. (Previously Presented) An intermediate precursor composition as defined in 
claim 1, wherein a poition of the catalyst atoms comprise at least one non-metal. 

8. (Original) An intermediate precursor composition as defined in claim 1, farther 
comprising at least one of an alkali metal or alkaline earth metal. 

j>. (Original) An intermediate precursor composition as defined in claim 1, wherein 
at least a portion of the functional groups comprise a carbon atom bonded to at least one 
eleclron-rich atom that is more electronegative than the carbon atom and that is able to donate 
one or more electrons so as to form a bond or attraction with at least one of the catalyst atoms. 

10. (Original) An intermediate precursor composition as defined in claim 9, wherein 
the electron-rich atom comprises at least one of oxygen or nitrogen. 

1 1. (Original) An intermediate precursor composition as defined in claim 9, wherein 
i the electron-rich atom has a negative charge and the catalyst atoms have a positive charge, 

12. (Previously Presented) An intermediate precursor composition as defined in 
claim 1, wherein at least about 60% of the complexing molecules arc straight-chained. 

Page 3 of 13 

PACE 7/17*RCVD AT 912/2005 7:17:39 PM [Eastern Dayfight Time] • SVRiUSPTMFXRF^* DN1S:2738300 * CSID:8013281707 * DURATION (mm-ss):0542 



siP-02-2005 FRf 05:18 PM WORKMAN NYDEGGER. 



FAX NO. 8013281707 



P. 08/17 



Application No. J (Vfi 1 8,909 
Amendment "TV* <j:iit;</ September 2, 2005 
Reply to Office Ac lion mailed Aucusi 19, 2005 

13. (Previously Presented) An intermediate precursor composition as defined in 
claim 1 , wherein at least about 75% of the complcxing molecules are straight-chained. 

14. (Previously Presented) An intermediate precursor composition as defined in 
claim 1, wherein at least about 90% of the complexing molecules are straight-chained. 

15. (Previously Presented) An intermediate precursor composition as defined in 
claim I, wherein at least about 95% of the complcxing molecules are straight-chained, 

16. (Previously Presented) An intermediate precursor composition as defined in 
claim 1, wherein about 100% of the complexing molecules arc straight-chained. 

17. (Original) An intermediate precursor composition as defined in claim 1, further 
comprising a solvent or earner into which the catalyst complex and any remaining catalyst atoms 
and control agent arc mixed, 

1 8. (Original) An intermediate precursor composition as defined in claim 17, wherein 
the solvent or carrier comprises water. 

1 9. (Original) An intermediate precursor composition as defined in claim 1 7, wherein 
the solvent or carrier comprises at least one aqueous acid. 

20. (Original) An intermediate precursor composition as defined in claim 17, wherein 
the solvent or carrier comprises at least one organic solvent. 

21. (Original) An intermediate precursor composition as defined in claim 17, further 
comprising at least one support material. 

22. (Original) An intenncdiate precursor composition as defined in claim 21 , wherein 
the catalyst complex is impregnated within, but not chemically bonded to, the support material. 
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23. (Original) An intermediate precursor composition as dermed in claim 21, wherein 
the catalyst complex is chemically bonded to the support material. 

24. (Original) An intermediate precursor composition as defined in claim 1, further 
comprising at least one support material to which the catalyst complex is chemically bonded. 

25. (Original) An intermediate precursor composition as defined in claim 1, wherein 
the control agent has a number average molecular weight in a range of about 300 to about 1 5,000 
Daltons. 

26. (Original) An intermediate precursor composition as defined in claim 1, wherein 
the control agent has a number average molecular weight in a range of about 600 to about 6,000 
Daltons. 

27. (Previously Presented) An intermediate precursor composition as defined in 
claim 1, wherein a substantial portion of the control agent includes from about 4 to about 200 of 
the functional groups per complexing molecule. 

28. (Previously Presented) An intermediate precursor composition as defined in 
claim 1, wherein a substantial portion of the control agent includes from about 8 to about 80 
functional groups per complexing molecule. 

29. (Previously Presented) An intermediate precursor composition as defined in 
claim 1, wherein a substantial portion of the control agent includes from about 10 to about 20 
functional groups per complexing molecule 

30. (Original) An intermediate precursor composition as defined in claim 1, wherein 
the intermediate precursor composition includes a molar ratio of control agent functional groups ' 
to catalyst atoms in a range of about 0.5:1 to about 40:1 , 
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31. (Original) An intermediate precursor composition as defined in claim 1, wherein 
the intermediate precursor composition includes a molar ratio of control agent functional groups 
to catalyst atoms in a range ofabout 1:1 to about 35:1. 

32. (Original) An intermediate precursor composition as defined in claim 1, wherein 
the intermediate precursor composition includes a molar ratio of control agent functional groups 
to catalyst atoms in a range ofabout 3:1 to about 30:1. 

33. (Original) An intermediate precursor composition as defined in claim I, wherein 
the control agent comprises at least one of polacrylic acid or a polyacrylic acid salt. 

34. (Original) An intermediate precursor composition as defined in claim 1, wherein 
the control agent comprises at least one member selected from the group comprising 
potyvinylbcnzoatcs, polyvinyl sulfate, polyvinyl sulfonates including sulfonated styrene, 
polybisphenol carbonates, polybenzimidizolcs, polypyridine, sulfonated polyethylene 
(erephlhalatc, polyvinyl alcohol, polyethylene glycol, and polypropylene glycol. 

35. (Original) An intermediate precursor composition as defined in claim 1, wherein 
the catalyst complex comprises a random distribution of at least two different types of catalyst 
atoms. 

36. (Currently Amended) An intermediate precursor composition as defined in claim . 
35, wherein the catalyst complex is cnpo ble-e f forming fcrjfiS a supported reactive catalyst in a 
manner so that reacti ve catalyst particles formed from the catalyst complex will also include a 
random dislribulion of at least two different types of catalyst atoms. 
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37. (Currently Amended) An intermediate precursor composition lor use in 
manufacturing a supported catalyst having a controlled coordination structure, comprising: 

a plurality of catalyst atoms comprising at least one member selected from the 
group comprising noble metals, rare earth metals, and transition metals, and optionally 
one or more non-metals; and 

a control agent comprising a plurality of complexing molecules selected from the 
group comprising polymers and oligomers, each complexing molecule having a plurality 
of functional groups disposed along a backbone for complexing the catalyst atoms to the 
complexing molecules, 

at least about 50% of the complexing molecules being straight-chained 
and at least a portion of the complexing molecules forming a catalyst complex 
between the catalyst atoms and the complexing molecules, 

wherein the catalyst complex , after being applied to a support, forms b e ing 
capable of forming a supported reactive catalyst comprising a support and a 
plurality of reactive catalyst particles formed from die catalyst complex* 

wherein the complexing molecules and catalyst atoms interact diGporaod 
ou tho suppo rt in such a way that a preponderance of catalyst atoms on an upper 
surface of sup ported reactive calalysl particles formed from the catalyst complex 
will have a nearest neighbor coordination number of 2. 

38. (Previously Presented) An intermediate precursor composition as defined in 
claim 37, wherein at least about 75% of the complexing molecules are straight-chained. 

39. (Previously Presented) An intermediate precursor composition as defined in 
claim 37, wherein at least about 90% of the complexing molecules are straight-chained. 

40. (Original) An intermediate precursor composition as defined in claim 37, further 
comprising a solvent or carrier into which the catalyst complex and any remaining catalyst atoms 
and control agent are dissolved or dispersed. 
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41- (Original) An intermediate precursor composition as defined in claim 40, further 
comprising at least one support material. 

42. (Original) An intermediate precursor composition as defined in claim 41 , wherein 
the catalyst complex is impregnated within, but not chemically bonded to, the support material. 

43. (Original) An intermediate precursor composition as defined in claim 41 , wherein 
the catalyst complex is chemically bonded to the support material. 

44. (Original) An intermediate precursor composition as defined in claim 37, further 
comprising at least one support material to which the catalyst complex is chemically bonded, 

45. (Original) An intermediate precursor composition as defined hi claim 37, wherein 
the control agent comprises at least one of polacrylic acid or a polyacrylic acid salt 

46. (Original) An intermediate precursor composition as defined in claim 37, wherein 
the control agent comprises at least one member selected from the group comprising 
polyvinylbenzoales, polyvinyl sulfate, polyvinyl sulfonates including sulfonated styrene, 
polybisphonol carbonates, polybcnzimidizoles, polypyrtdine, sulfonated polyethylene 
tcrcpluhalate, polyvinyl alcohol, polyethylene glycol, and polypropylene glycol. 

47. (Original) An intermediate precursor composition as defined in claim 37, wherein 
the catalyst complex comprises a random distribution of at least two different types of catalyst 
atoms. 

48. (Currently Amended) An intermediate precursor composition as defined in claim 
47, wherein the catalyst complex ia-cap abl e of formi ng forms a supported reactive catalyst in a 
manner so that reactive catalyst particles formed from the catalyst complex will also include a 
random distribution of at least two different types of catalyst atoms. 
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49. (Currently Amended) A method of preparing an intermediate precursor 
composition lor use in manufacturing a supported catalyst having a controlled coordination 
structure, the method comprising: 

providing a plurality of catalyst atoms comprising at least member selected from 
the group comprising noble metals, rare earth metals, and transition metals, and 
optionally one or more non-metals; 

providing a control agent comprising a plurality of complcxing molecules selected 
from the group comprising polymers, oligomers, and organic compounds, each 
complcxing molecule having a plurality of functional groups disposed along a backbone 
for complcxing the reactive catalyst atoms to the complexing molecules, wherein at least 
about 50% of the complexing molecules arc straight-chained molecules that include at 
least four of the functional groups per molecule; 

mixing together the catalyst atoms and control agent in a liquid to form a mixture; 

and 

reacting at least a portion of the catalyst atoms with at least a portion of the 
control agent to yield a catalyst complex tha t, after being applied to a support, forms is 
c apabl e of formin g a supported reactive catalyst comprising a support and a plurality of 
reactive catalyst particles formed from the catalyst complex* 

wherein the complexing molecules and catalyst atoms inte ract di s pers e d 

on the su pport in such a way that a preponderance of catalyst atoms on an upper 

surface of suppor ted reactive catalyst particles formed from the catalyst complex 

will have a nearest neighbor coordination number of 2. 

50. (Original) A method of preparing an intermediate precursor composition as 
defined in claim 49, further comprising contacting the catalyst complex with a support. 

51. (Original) A method of preparing an intermediate precursor composition as 
defined in claim 50, wherein the catalyst complex is impregnated within, but not bonded to, the 
support. 
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52. (Original) A method of preparing an intermediate precursor composition as 
defined in claim 50, further comprising reacting the catalyst complex with the support so lhal a 
portion of the control agent chemically bonds the catalyst complex to the support. 

53. (Original) A method of preparing an intermediate precursor composition as 
defined in claim 52, wherein the portion of the control agent that bonds the catalyst complex to 
the support docs so by means of a condensation reaction. 

54. (Original) A method of preparing an intermediate precursor composition as 
defined in claim 52, wherein the portion of the control agent that bonds tho catalyst complex to 
the support comprises an anchoring agent. 

55. (Original) A method of preparing an intermediate precursor composition as 
defined in claim 52, further comprising removing the liquid so as to yield a supported catalyst 
precursor composition comprising the catalyst complex bonded to the support, 

56. (Previously Presented) A method of preparing an intermediate precursor 
composition as defined in claim 49, wherein the catalyst complex includes a random distribution 
of at least two different types of catalyst atoms. 
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57. (Currently Amended) A method of preparing an intermediate precursor 
composition for use in manufacturing a supported catalyst having a controlled coordination 
structure, the method comprising: 

providing a plurality of catalyst atoms comprising at least member selected from 
the group comprising noble metals, rare earth metals, and transition metals, and 
optionally one or more non-metals; 

providing a control agent comprising a plurality of complexing molecules selected 
from the group comprising polymers and oligomers, each control agent molecule having 
a plurality of functional groups disposed along a backbone for complexing the reactive 
catalyst atoms to the complexing molecules, wherein at least about 50% of the 
complexing molecules arc straight-chained; 

mixing together the catalyst atoms and control agent in a liquid to form a mixture; 

and 

reacting at least a portion of the catalyst atoms with at least a portion of the 
control agent to yield a catalyst complex tha t when applied to a support, forms is capable 
ef-fenning a supported reactive catalyst comprising a support and a plurality of reactive 
catalyst particles formed from the catalyst complex, 

wherein the complexing molecules and catalyst atoms intera ct dispersed 

en-the-sHfpwt in such a way that a preponderance of catalyst atoms on an upper 

surface of su pported reactive catalyst particles formed from the catalyst complex 

will have a nearest neighbor coordination number of 2. 

58. (Original) A method of preparing an intermediate precursor composition as 
defined in claim 57, further comprising contacting the catalyst complex with a support. 

59. (Original) A method of preparing an intermediate precursor composition as 
defined in claim 58, wherein the catalyst complex is impregnated within, but not bonded to, the 
support. 
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60- (Original) A method of preparing an intermediate precursor composition as 
defined in claim 58, further comprising reacting the catalyst complex with the support so that a 
portion of the control agent chemically bonds the catalyst complex to the support. 

61- (Original) A method of preparing an intermediate precursor composition as 
defined in claim 60, wherein the portion of the control agent that bonds the catalyst complex to 
the support does so by means of a condensation reaction. 

62. (Original) A method of preparing an intermediate precursor composition as 
defined in claim 60, wherein the portion of the control agent that bonds the catalyst complex to 
the support comprises an anchoring agent. 

63. (Original) A method of preparing an intermediate precursor composition as 
defined in claim 60, further comprising removing the liquid so as to yield a supported catalyst 
precursor composition comprising the catalyst complex bonded to the support. 

64. (Previously Presented) A method of preparing an intermediate precursor 
composition as defined in claim 57, wherein the catalyst complex includes a random distribution 
of at least two different types of catalyst atoms. 
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